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= MEMORANDUM 
June 16, 1977 DEPARTMENT OF TRANSPORTATION 


MANPOWER-PRODUCTION DATA REPORT 
FOR COMMISSION ON MANAGEMENT AND PRODUCTIVITY 


; ey 
Lyndon H. Sedres Director, Soil Mechanics Bureau, Room 102, Bldg. 14), /¢). 


Gilbert H. Priess, Management Improvement Bureau, Room 101, Bldg. 4 


Wm. P. Hofmann, Technical Services Subdivision, Room 210, Bldg. 7A 


In response to your recent request for information on the use of manpower~ 
production data in the management of the Soils Program we have prepared the 
attached report entitled, "The Use of Manpower-—Production Reports as a 
Management Tool" which summarizes our experiences over the past twelve 
years. 


The Soils Program provides services to all other Department programs in the 
areas of earthwork and foundations for transportation facilities. The 
program involves about 2-1/2 percent of the Department's manpower (290 
people). Staffing size and operating budgets are dictated by fiscal policy 
at the State level and program policy at the Department level. Manpower- 
production data has been useful for manpower planning, performance 
evaluation, budget preparation, and cost effectiveness analysis. : 


The report includes a description of the Soils Program and a summary of our 
experience with manpower-production data as a management tool. We have 
attempted to keep the presentation brief. However, we will be pleased to 
provide additional information or clarification if you desire. 
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SOILS PROGRAM 


MISSION STATEMENT 


Organization and staffing are developed to meet goals and objectives 
of the program. Function codes are developed to describe manpower 
activities required to perform the work. The function codes are 
recorded on bi-weekly attendance reports (AD 73) by each employee to 
provide manpower activity data. 


The Soils Program described on the following pages includes six major 
activities - 

Explorations 

Testing 

Analysis and Design 

Construction 

Specifications and Standards 


Management and Support 
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SOILS PROGRAM ORGANIZATION 


The Soils Program consists of the Soil Mechanics Bureau (120 people) 
in Albany and a Soils Section in each of the ten Region offices (total 
of 170 people). 


Figure 1 shows the location of the Bureau and the Region Soils Sections 
in the Department Organization Chart. 


Figure 2 shows the Bureau Organization Chart. The Bureau is organized 
into eight sections by specialized activity. The Region Soils Sections 
have soils engineers, technicians, and two to five drill crews, depend- 
ing on the size of the Region design and construction program. 
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SOILS PROGRAM OPERATIONS 


Established operating procedures are probably one of the more important 
factors that determines the success and effectiveness of any program. 
The major input of the Soils Program is into the Department design and 
construction programs for transportation facilities under the juris- 
diction of the Regional Directors. About 70 percent of the Bureau 
manpower effort is providing specialized technical expertise, laboratory 
testing, and specialized explorations as input to the Region programs. 
This work is closely coordinated with the activities of the Region Soils 
Sections and must meet Region time schedules. Figure 3 shows the 
operations chart for the Soils Program showing the program activities 
inside the shaded box, Region Soils on left and the Bureau on the right. 
The output of the program in the form of reports, test data, inspections, 
and advisory services are indicated on the outer portion of the chart for 
the various Region programs and for Main Office organization units. 
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DEVELOPMENT OF MANPOWER-PRODUCTION DATA 


Function Codes 


A series of codes as shown in the previous Mission Statement section are 


developed to describe all significant manpower activities involved in 
the program. The Soils Program has 115 function codes and uses 35 
Departmentwide codes mostly defining management and support functions. 
These codes are recorded on each individual bi-weekly attendance report 
(AD 73) with the time in hours devoted to each activity. A location 
code on each time. sheet indicates in what organizational unit the work 


ry. 


was performed. This information is processed in the Integrated Accounting 


System and summarized on Program Accomplishment Reports (Management 
Report 5F) available to program managers. The year-end report covers 
26 pay periods. 


Production Records 


The function code definitions include production reporting units where 
practical. Examples are test, report, inspections, lineal foot of 
drilling, and projects. Some codes have no production units. Each 
section or unit supervisor is responsible for keeping a record of all 
production for his organization element. We have found this method to 
be more practical than entering the production data into the Integrated 
Accounting System. 


Manpower—Production Summary 


Figure 4 shows the Soil Mechanics Bureau manpower-production summaries. 
This format was developed to provide for Bureau management an overview 
of the trends in manpower activity and assignment of personnel. The 
Bureau summary reflects a 20 percent manpower reduction during the 
Statewide fiscal crisis in 1975-76. 
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DESCRIPTION & FUNCTION CODE 


SURVEYS & EXPLORATIONS 


BORINGS-ENGR'G-STATE FORCES & CONTRACT (E101, £102) 
BORING OPERATIONS (£103, F105-E115) 2 
SUBSURFACE FIELD MEAS. (£116, £124) 

GEOPHYSICAL SURVEYS (E135, E136) 

ROCK OUTCROP MAPPING (£131) 

BOREHOLE CAMERA-SURVEY & ANALYSIS (£132, E133) 
TERRAIN RECONNAISSANCE (E151-E154, E159) 

EARTH MATERIAL SURVEY (E161) 

PAVEMENT SERVICEABILITY SURVEY (E171, £172) 


TOTAL - SURVEYS & EXPLORATIONS 
EQUIVALENT STAFF (MAN YEARS) 


TESTIRG 


SOTL IENTIFICATION (£201, £202) 
SOIL CLASSIFICATION (£203) 
SOTL STRENGTH (E204, E205) 
SOIL CONSOLIDATION (E206), 
GRANULAR MATERIALS (E221) 

COMPACTION (£222) 

TOPSOIL (£223) 

SOIL STABILIZATION (E224) 

SPECIFIC SURFACE (E225) . 

SPECIAL-ENGR'G-DESIGN & EARTHWORK MAT'L (£209,2226) 
WATER QUALITY (£228) , 

EARTHWORK DATA ANALYSIS & REPORTS (E229) 


(E210) 


TOTAL - TESTING 
EQUIVALENT STAFF (HAN YEARS) 


ENGINEERING ANALYSES & REPORTS 


FACILITY DESIGN _ 

ROADWAY DESIGN - GENERAL (£301) 

PAVEMERT DESIGN (£362) 

ROADWAY FOUNDATIONS - DESIGN (E303) 

ROADWAY FOUNDATLONS - CONSTRUCTION (£304) 
STRUCTURE FOUNDATIONS - DESIGN (E305, E307) 
STRUCTURE FOUNDATIONS - CONSTRUCTION (E306, £308) 
CULVERTS & PIPES - DESIGN (£309) 

CULVERTS & PIPES - CONSTRUCTION (£310) 

RECHARGE BASIN - DESIGN (E311) 

GEOL. SURVEY & ANALYSIS-ROCK CUT SLOPES (£312) 
GEOL. SURVEY & ANALYSIS-STRUCT. FOUNDATIONS (£313) 
GROUND WATER SUPPLY INVEST. & ANALYSIS (£314) 
AIRPORT DESIGN (E315) 

CANAL POUKDATIONS (£316) 

BUILDING FOUNDATIONS & SITE PROBLEMS-DESIGN (E317) 
EARTH DAMS - DESIGN (E318) 

REVIEW OF DAM DESIGN (WATER.RESOURCES COMM.)(E319) 
FOUNDATION OTHER - DESIGN (£320) | 

FOURDATION PILZ DESICN VERIFICATION (F321) 

KAIL ROADBED INVEST. & DESIGN (E330) 
ENVIRONSEWIAL CORSIDERATIONS (£341, £342) 

COURT OF CLAIMS CASES (£382) ae 

ENGINEERING CGNSULTATION NOK D.O.T. (£383) 

OTHER ENGINEERING SERVICES (2381, E384) 

SERVICE FOR MATERIALS BUREAU (M SERIES) 


TOTAL - FACILITY DESIGN 
EQUYVALENT STAFF (MAN YEARS) 
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MANPOWER PRODUCTION REPORT 
SOIL MECHANICS BUREAU 


(Sources: 5F Report, $.M.8. Production Resort) 
Prepared MAY !977 
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F.Y. 1974-1975 


F.Y. 1975-1976 


F.Y. 1976-1977 














SPECIFICATIONS & STANDARDS (£351) 

PERFORMANCE EVALUATION (E352) 

ENGINEERING MANUALS AND SPECIAL REPORTS (F353) 
COMPUTER PROGRAM DEVELOPMENT (E354) 

MAJOR TECHNICAL DEVELOP. PROJECTS (£361-£266) 


TOTAL - TECHNICAL DEVELOPMENT 
EQUIVALENT STAFF (MAN YEARS) 





— 








| | F.¥. 1974-1975 
DESCRIPTION & FUNCTION CODE PRODUCTION UNIT MAY DAYS | PRODUCT. 


P.Y. 1976-197 
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TOTAL - ENGR. ANALYSES & REPORTS 


EQUIVALENT STAFF (MAN YEARS) 







































SERVICE FOR MATERIALS BUREAU (M SERIES) 


TOTAL - FACILITY DESIGN 
EQUYVALENT STAFF (MAN YEARS) 
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8,595 





DESCRIPTION & FUNCTION CODE PRODUCTION UNIT MAN DAYS PRODUCT, MAN DAYS PRODUCT. 
SURVEYS & EXPLORATIONS 
BORINGS-ENGR'G-STATE PORCES & CONTRACT (£101, NONE 571 536 4 
BORING OPERATIONS (E103, F105-E£115) LIN. FOOT 107 e 
SUBSURFACE FIELD MEAS. (E116, £124) INSTALLATION O2 30 
GEOPHYSICAL SURVEYS (£135, E136) POINT 854 1,530 742 
ROCK OUTCROP MAPPING (E131) RDWY MILE 41 10 7 
BOREHOLE CAMERA-SURVEY & ANALYSIS (£132, NO. OF HOLES SURV. 20 2 34 
TERRAIN RECONNAISSANCE (E151-E154, £159) PROJECT 440 50 452 
EARTE MATERIAL SURVEY (E161) PROJECT 278 | 3 166 
PAVEMENT SERVICEABILITY SURVEY (E171, E172) SURVEY MILE NEW F.C. 4-1-75 451 
TOTAL - SURVEYS & EXPLORATIONS 2,349 2,491 
EQUIVALENT STAFF (MAN YEARS) 10.9 11.5 
TESTING 
SOTL IDENTIFICATION (£201, £202) SAMPLE 896 14,361 919 
SOTL CLASSIFICATION (£203) SAMPLE 837 1,257 634 
SOTL STRENGTH (E204, £205) TEST 525 570 407 
SOIL COBSOLIDATION (£206), (#210) TEST 733 339 528 
GRANULAR MATERIALS (E221) SAMPLE 1,807 2,428 T7723 
COMPACTION (£222) SAMPLE 198 71 221 
TOPSOIL (E223) SAMPLE 299 584 383 
SOIL STABILIZATION (E224) SAMPLE 500 542 463 
SPECIFIC SURFACE (E225) SAMPLE 56 221 6 
SPECTAL-ENGR'G-DESIGN & EARTHWORK MAT’L (£209, £226) SAMPLE NEW F.C, 4-1-75 15 
WATER QUALITY (£228) ; SAMPLE 26 4 45 - 
EARTHWORK DATA ANALYSIS & REPORTS (E229) REPORT NEW FUNCTION CODE 4-1-76 
TOTAL - TESTING 5,882 5,349 
EQUIVALENT STAFF (MAN YEARS) 27.4 24.8 
ENCINEERING ANALYSES & REPORTS he 
FACILITY DESIGN _ 
ROADWAY DESIGN - PROJECT 1,858 295 1,953 
PAVEMEKT DESICN ( PROJECT 71 - 18 
ROADWAY FOUNDATIONS - DESIGN (E303) PROBLEM ARFA 1,812 93 2,171 
ROADWAY FOUNDATLONS - CONSTRUCTION (£304) PROBLEM AREA 127 23 75 
iS - DESICN (E305, E307) s TURE 2,140 103 2,091 
Z ~ CONSTRUCTION (£306, STRUCTURE 314 5 197 
CULVERTS & PIP 3) CULVERT OR PIPE i 39 4 69 
CULVERTS & PIPES - CONSTRUCTION (2310) CULVERT OR PIPE ’ 10 3 12 
RECHARGE BASIN - DESIGN (E311) BASIN 65 7 104 
GEOL. SURVEY WALYSIS-ROCK CUT SLOPES (E312) CUT/ PROJECT 131 22 221 
GEOL. SURVEY r i STRUCTURE 89 45 114 
GROUND WATER SUF (£314) PROJECT 164 23 126 
AIRPORT DESIGN (E315) PROJECT 113 7 50 
CANAL POUMDATIONS ( PROJECT 183 6 215 
BUILDING FOUNDATIO ROBLEMS-DESIGN BUILDING 636 60 291 
EARTH DAMS - DESI DAM 21 4 23 
REVIEW OF D&M DESIGN (WATER RESOURCES COMM.)(E319) PROJECT 187 36 91 
FOUNDATION OTHER - DESIGN (£320) PROJECT 315 35 321 
FOURDATION PILZ DESIGN VERIFICATION (E321) TEST NEW P.C. 4-1-75 118 
RAIL ROADBED INVEST. & DESIGN (2330) PROJECT/MILES INSP. NEW FUNCTION CODE 4-1-76 
ENVIRONMMEWTAL CORSIDERATIONS (£341, £342) PROJECT/REPT. NEW FUNCTION CODE 4-1-76 
COURT OF CLAIMS CASES (£382) CASE 41 1 199 
EXSGISEERING CONSULTATION NON D.O.T. (£383) PROJECT 67 - 8 
OTWER ENGINEERING SERVICES (£381, F324) 212 59 247 











INSPECTION 





ROADWAY INSPECTION - GENERAL (£401) 
ROADWAY INSPECTION - STABILIZED MAT'L (E403) 
ROADWAY INSPECTION GEOLOGICAL (E404) 


ROADWAY INSPECTION STONE FILLINC & RIP-RAP (£405) 


CONSTRUCTION CONTROL DEVICES (E407) 

WATER WELL INSTALLATION (£409) 
INSPECTION—OTHER PACILITIES (E402, E408, E429) 
DAMS EARTHEN INSPECTION (E421) 

STRUCT. FOUNDATION INSPECT. GEOLOGIC (E430) 








TOTAL - INSPECTION 
EQUIVALENT STAFF (MAN YEARS) 








SUPPORT 


INTERNAL SUPPORT (STENO., FILING, PURCHASING) 
(0121, 0125, 0511, 0515, 0366, 0367, 0524) 
EQUIPMENT MAINTE 
(E104, £134, £137, £173, £227, E506, £507) 
TRAINING (0131-0137) 

COMMUNICATIONS WITH INDUSTRY & PROF. GROUPS 
(E501, E502) 

CONFERENCES (0138 & 0139) 

SOILS PROGRAM B 











TOTAL - SUPPORT 
EQUIVALENT STAFF (MAN YEARS) 


re 


NANCE, REPAIR, DESIGN. AND CONST. 


ET (0330) & SPEC. REPRTS (0127) 











SUMMARY 


SURVEYS & EXPLORATIONS 





EERING ANALYSES & REPORTS 
INSPECTION 
SUPPORT 


TOTAL - ALL ACTIVITIES 
EQUIVALENT STAFF (HAN YEARS) ull 


SPEC. OR STANDARD 409 31 
PROJECT 644 4 
REPORT OR MANUAL 405 5 
PROGRAM 263 1 
NCME 1,205 | 14 
| 
.76 
Boa 
11,321 
5256 
jee {Hea 
| 
| 
INSPECTION 482 AIT 
INSPECT LON | 25° 73 
INSPECTION | 280 145 
INSPECTION | 104 149 
PROJECT f 142 - 
PROJECT 311 4 
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INSPECTION | 3 
INSPECTION | ay - 
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MANAGEMENT USE OF MANPOWER-PRODUCTION DATA 


Budget Justification 


This is one of the most important uses of the data. The first example 
occurred in 1968, when the Department design and construction program was 
expanding rapidly and increasing responsibilities and activities were 
assigned to the Bureau. The manpower-production records for the previous 
two years were analyzed and projected to account for the expanded program. 
A complete analysis of all Bureau activities indicated that seventeen 
additional positions were needed. This successful budget presentation 
would be called Zero Base Budgeting in today's nomenclature. 


The second example is a current problem where historic data is being used 
to justify manpower staffing. In 1971, the Specifications and Standards 
Section was requested to develop a system to measure the condition of the 
15,000 mile State highway system annually in order to develop information 
to determine priorities for maintenance and rehabilitation actions and to 
measure the rate of system deterioration for predicting future fiscal 
needs. The equipment and system were successfully developed and is now 
operational. The data is being used by various program managers. However 
the eight people required to staff the operation are misassigned from other 
Bureau units and manpower-production data will be used in the budget 
request for new positions. . 


Productivity Analyses 


The information on the summary sheet facilitates analyses to determine 
man-days of work effort per production unit. This analysis is valid for 
activities such as testing where the mechanics of the work is constant for 
each test. However, there are many activities such as Roadway Foundation 
Design (E311) and Building Foundation Design (E315) where a report can 
involve one man-day to fifty man-days depending on the complexity of the 
problem and the manpower required for the analysis. In these cases 
reliable values of work effort per production unit may be developed by 
using several years data to average fluctuations. Therefore, analyses of 
this type must be conducted with judgment. 


Manpower Planning | 


From 1971 to 1976, there was a considerable reduction in staff in most 
State agencies. During this period the Bureau staff was cut from 145 to 
102 people. Although the Department programs decreased, the Bureau 
received a number of new programs that required personnel reassignments 
within the organization to meet schedules. Some examples of these new 
programs are development of erosion control standards, water quality 
sampling, pile load testing for structure foundations, and the previously 
described Pavement Serviceability Program. The reports were used to 
predict manpower needs and to determine where people could be obtained 
for reassignment. ; 
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EVALUATION OF MANPOWER-PRODUCTION DATA 


The accuracy of the information developed is determined by the individual 
employee filling out his time sheet (AD 73). In the Bureau, section and 
unit heads are responsible for controlling the use of function codes and 
monitoring each time sheet. The employee is motivated by the knowledge 
that information on his time sheet will be used in budget preparation and 
it may help in opportunities for advancement or in today's world a better 
opportunity to keep his job. Desk audits and reviews of annual reports 
indicate that the information is 98 to 99 percent accurate which is 
adequate for management purposes. Larger organizations may not be so 
successful in developing reliable input. A practical system of.function 
codes is also another element for success. 


SUMMARY 


Our. experience indicates that manpower-production reports are useful in 
the total management responsibilities of planning, organizing, directing 
and controlling all program activities. However, it should be recognized 
as only one of the many tools that must be used by management to achieve 
program goals and objectives with the desired impact and effectiveness. 
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